Several studies regarding the treatment of both acute ischemic and hemorrhagic stroke, and the secondary prevention have been completed and presented in the first few months of this year. The main results of these controversial studies are discussed in this article.
Neurothrombectomy is the new standard in the treatment of acute ischemic stroke.
During the 9 th World Stroke Congress in Istanbul, the treatment of acute stroke entirely changed with presentation of the positive results of the Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in the Netherlands (MrClean) study on October 28 th , 2014, regarding the effectiveness of thrombectomy. Following the announcement of these positive results, data collection in other thrombectomy studies with similar designs was aborted and the results were subjected to analysis; all neurologists became enthusiastic about the positive results for which they had been waiting for (1) . However, this enthusiasm has waned after a more careful evaluation of the situation, because many countries, including Turkey, do not have the economic capacity to broadly and ethically implement this treatment. Therefore, it is believed that it is time to reorganize and implement the national acute stroke treatment system (2) . The use of previous methods is no longer possible. The results were striking and they cannot be ignored. The highly effective reperfusion evaluated in Multiple Endovascular Stroke collaboration pooled data from five trials and found that the number needed to treat with endovascular thrombectomy to reduce disability by at least one level on the modified Rankin scale for one patient was 2.6 (3). Of course, this rate is a very rare; a fairly low rate in medicine. However, thrombectomy should be performed within 6-12 hours after stroke, so patients must be referred to eligible treatment centers within this short period of time known as the "therapeutic window." In this case, regional regulations and national dissemination seems to be obligatory. Stroke can be observed everywhere, not only in metropoles, and every patient with severe stroke can only be treated in this way. Turkey was one of the last countries in Europe to initiate intravenous thrombolytic treatment. To avoid a similar situation in thrombectomy, and for the benefit of our patients and people, this scientific data must be implemented in Turkey with a collaborative and multidisciplinary approach. It is clear that Turkish Neurological Society should undertake the most critical role in this context.
Low-dose intravenous thrombolytic treatment is not more effective in acute ischemic stroke.
In the Enhanced Control of Hypertension and Thrombolysis Stroke Study, low-dose (0.6 mg/kg) and standard dose (0.9 mg/ kg) intravenous tissue plasminogen activator (tPA) were compared in 3.310 patients within 4.5 hours of the onset of stroke (4). The primary outcome was death or disability at 90 days, and was found similar in both groups (53.2% with low-dose tPA and 51.1% with standard dose). However, although mortality rates were less with low-dose, disability rates tended to be higher. This study suggests that 19 patients would not die if 1.000 patients were given low-dose tPA instead of a standard dose, but an extra 40 patients would be disabled. Also, major symptomatic intracerebral hemorrhage was less with low-dose tPA (1% vs. 2.1%). Although it is a negative study, these results may be interpreted as "lowdose tPA is safer" by neurologists (5) . Therefore, a tendency to administer low-dose tPA in patients at high risk of bleeding could occur automatically. It should be stated that more data are needed to make some practical assumptions without being fascinated by these results (4) and that the power of this study was far from changing the current clinical routine.
There is no effect of therapeutic hypothermia in acute ischemic stroke.
The results of the ICTuS-2 trial were presented at the International Stroke Conference, which was held in February 2016, in Los Angeles (6) . In this study of 120 patients, "endovascular" hypothermia was found to have no benefit either as a combination to thrombolytic treatment or as a stand-alone treatment, and was observed to increase mortality (8.8% with normothermia vs. 15.9% with hypothermia). The increase in mortality was due to the increase in pneumonia in the hypothermia group (19% vs. 10%), and this seems to be an important problem in prevention. The effectiveness of hypothermia in stroke treatment will not be elucidated until the end of the Eurohyp-1 trial in which "external" cooling is being used (7) . However, the use of hypothermia in neuro-intensive care units in patients with particularly large infarcts and/or brain edema appears to continue on the basis of the positive results of small studies (8) .
Prothrombin complex concentrates are superior to fresh frozen plasma in the correction of defective hemostasis in cerebral bleeding due to warfarin.
In the International normalized ratio (INR) normalisation in patients with Coumadin-related intracranial Hemorrhages (INCH) trial, prothrombin complex concentrates were found superior to conventional fresh frozen plasma with respect to normalizing INR in patients with intracerebral hemorrhage related to warfarin. Nine percent of patients in the fresh frozen plasma group versus 77% of patients in the prothrombin complex concentrate group reached target INR (1.2 or lower within 3 h of treatment initiation) within the therapeutic window (9) . Although the effect of this result on clinical outcomes is still not clear, it is inconceivable that the present INCH data regarding the speed and efficiency of fourfactor concentrates will not affect current practice.
Platelet transfusion after intracerebral hemorrhage in people taking antiplatelet therapies does more harm than good.
One hundred ninety participants with supratentorial intracerebral hemorrhage while on antiplatelet therapy were randomized in the Platelet Transfusion in Cerebral Hemorrhage trial and platelet transfusion within 6 h of symptom onset was shown to increase mortality at 3 months approximately 2-fold (95% confidence interval: 1.18-3.56) (10) . Although transfusion of one unit of platelet to 71 patients on acetylsalicylic acid and "two" units of platelet to 16 patients on clopidogrel was nonstandard in this study, the increase in hospital complications in the treatment group seems to have made the actual impact on this negative result. Therefore, this still quite common and seemingly reasonable administration (platelet transfusion is performed in about a quarter of antiplatelet therapy-related hemorrhages) should be abandoned until further data.
Effective antidotes have been developed for new oral anticoagulants.
Long-term, high resolution, and daily monitoring of cardiac rhythm by a variety of methods during the past few years has led to identification of more atrial fibrillation in all patient groups with high vascular risk, including "embolic stroke of unknown cause" (11) . The diagnosis and treatment of atrial fibrillation has changed significantly in the last 5 years with the introduction of new oral anticoagulants (NOAC) with less risk of hemorrhage and several prophylactic methods, such as left atrial appendicular closure, during a similar period of time. Of the NOACs, dabigatran, rivaroxaban, and apixaban are available in Turkey. The efficacy of their antidotes, idarucizumab, and andexanet alfa, was also presented recently and this reduces the unwarranted doubts about NOAC. Reliable guidelines on the use of NOACs and antidotes in stroke have been published (12) . The effective use of these drugs by neurologists is critical for patients.
Lowering systolic blood pressure in intracerebral hemorrhage in the acute phase does not provide extra benefit.
Although blood pressure control in the acute phase was shown to be of moderately beneficial in Intensive blood Pressure Reduction in Acute Cerebral Hemorrhage Trial (INTERACT-2) in 2013, aggressive (rapid and intensive) lowering was presented as having no benefit in the Antihypertensive Treatment of Acute Cerebral Hemorrhage (ATACH-II) trial in May 2016. A total of 1.000 patients within 4.5 hours of ICH onset, with a hematoma volume less than 60 cm 3 were enrolled in ATACH-II, and the average systolic pressure was lowered to 110 mmHg in the intensive-treatment group, and to 140 mmHg in the standardtreatment group for the duration of 24 hours with intravenous nicardipine. Although intensive blood pressure reduction caused a mild reduction in hematoma expansion, prognosis was not different between the groups (modified Rankin scale score, 4 to 6 at 3 months), rather it remained slightly high (about 1%) in the intensive-treatment group. However, the already achieved effective blood pressure control in 80% of patients prior to randomization in ATACH-II trial might have significantly affected the difference between the treatment groups. However, with the present data and combining the results of the INTERACT-2 and ATACH-II trials, it seems reasonable to keep the systolic blood pressure of patients with acute intracerebral hemorrhage in the range of 120 to 140 mmHg during the first 24 hours.
New standards are needed in carotid artery revascularization.
The addition of revascularization (stenting or endarterectomy) to medical therapy especially in low-risk groups in cervical carotid artery stenosis continues to be a major topic of discussion (13) . Anti-atherosclerotic medical treatment includes meticulous blood pressure, blood glucose, and dyslipidemia treatment and the use of antiplatelet drugs. The most important factor is still about lifestyle modification and includes smoking cessation, adequate physical activity, diet and weight loss. This approach requires the achievement of specific clinical and biochemical targets, and is time-consuming. However, one must keep in mind that neurologists in the ongoing Carotid Revascularization for Primary Prevention of Stroke-2 trial, in which the effect of revascularization on asymptomatic high-grade carotid stenosis is being investigated, are responsible for achieving monitored targets, including systolic blood pressure and low-density lipoprotein cholesterol. It means that neurologists should follow and treat the vascular diseases of their patients. A striking development in this context was the absence of a difference between stenting and endarterectomy in asymptomatic carotid stenosis (ACT) in the recently published Randomized Trial of Stent versus Surgery for ACT-I (2). Importantly, periprocedural stroke and death risk of below 3%, and 5-year stroke-free survival rate of over 90% indicate the need for revision of the currently accepted thresholds.
Ticagrelor is not superior in the prophylaxis of stroke.
Ticlopidine and clopidogrel, platelet adenosine diphosphate receptor 'P2Y12' antagonists, have been used successfully for many years in the secondary prophylaxis of stroke. Ticagrelor, which is a newer and different member of this group as a nucleoside analog, was compared with aspirin in terms of preventing stroke, heart attack, and death within 3 months after stroke. Acute Stroke or Transient Ischemic Attack Treated with Aspirin or Ticagrelor and Patient Outcomes (SOCRATES) trial recruited 13.199 patients with non-cardioembolic stroke or high-risk transient ischemic attack patients from many countries including Turkey. Ticagrelor (a loading dose of 180 mg in the first 24 hours, followed by 90 mg twice daily) demonstrated a similar efficacy like aspirin (a loading dose of 300 mg, followed by 100 mg daily) (14) . While ischemic stroke was 5.8% in the ticagrelor group, it was 6.7% in the aspirin group. Ticagrelor caused similar bleeding rates like aspirin. The rates of major bleeding, intracerebral hemorrhage, and fatal bleeding in the ticagrelor and aspirin groups were as follows: 0.5% vs. 0.6%, 0.2% vs. 0.3% and 0.1% vs. 0.1%, respectively. Planned subgroup analysis revealed that ticagrelor would be more effective if used in patients aged less than 65 years with minor (National Institutes of Health stroke score of 3 or less) strokes or strokes during aspirin treatment, within the first 12 hours. But this study was not powerful enough to test these groups and these hypotheses can be considered as subjects for future studies. In clinical practice, switching to classic thienopyridines such as clopidogrel is a common practice in patients with stroke on aspirin. In this context, ticagrelor, which is not a thienopyridine but acts via a similar mechanism, demonstrated supportive data.
